Unecertainties in AG Measurcient al PHENTX

Yuji Goto, HINEN

I will list what should be considered as uncertainties in A7 measurement at PHENIX, Mainly |
will show the case of prompt photon measirement

e-independent uneertaintics We have uncertaintics in beam polarization messurement ad li-
minosity measurcinent. We expect 10% error at the first stage of the expeariment, and 5% at
thee finad slage Tor the ahaolute value measnrement of the polarization. For the relative value
measnrement of the polarigation, our goal 18 less than 1%, For luminosity measurcment, we
expect 1S error at first, and 5% finally about the absolute valuce measurement, As Tor rol-
alive value mcasurcinent, 1074 level precision is requiced ta measuree 10-7 level asymmalries,
because this is nsed as normalization factor of asymmetry calculation

retlepundent uneertainties [ have reported statistics and subtraction of background mainly from
' —p 27 Al the previous talk. We also need to subtract 10-20% contribution from Che wuni-
hilation process. 1t is important to cstimate how much ssynuuetey remaios alter sublracting
backgrounds considering Wacir psyimnnetrics, As for evenl selection, what should he considersd
are efficicoey correckions for trigger and offline cuts, detectar accepranee, ste,

For the prompt photon process, quark polarieation s necessary information to evaluate con-
tribialicn Teom beth the gluon Compton process and the annihilation process, The ¢ repion of
PMHENIN prompt photon measurement is coversd by the high precision data of SLAC- 15143,
Antiquark polarization is also necessary Wo evaluate the anniliilation process. This informalion
haz not heen provided yet. We can measure 1t by ourselves using wenk boson measurenient,

Theary alsar includes uncertainties, for instance, in estimation of the annihilation process,
higher crder corrections, fragmentation function, what Q7 value should be used, ete,

uncertainties in r estimation lhers are uncertainties i momentum scale and in photon's pp
vs gluon’s @ relation. Uncertainly o mementum seale includes momentum resolution and
systemalic uncertainty by non-linearity of the FM calorimeter. The non-linsarity originates
(rorm PMT, electronics: shower leakage. ste. Our goeal of the non-linearity 18 1%, becanse, for
instanre, this is enhanced to 6% cross section error at 5=5300GeV and pr=20GeV/ie. In
addition, there is uncertzinty due to intrinsic k. In PYTHIA simulation, we can switch olf
initial radiation for kr. There is difference in low z region hetween by an’ setting and kg off”
setting. This effect for gluon's = estimarion is small, bt it is interesting topic to investizate,

All Lransparencies of this talk iz accessible on the Wab:
http:/ fowe. phendix  bnl , gov/WWW/publish/goto/
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The Asymmetry and Gluon Spin

Apr(pr,®1, 22)

1 (Ni/Li—No/Ly background
IPP(Nj/L1—E—N2/L2) ALL ATL/TT

For Jets:

2 2
= Fyg(af +HO(Q?, as)) =S (55 E4)

+(gq term)+ (GG term)

For Direct Photon:

— Fqg(@gg“FHO(QE: ))%Hfﬂ QE)(AG?QQQ?)

+(qg term)
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List of Systematic Errors

Frror Source

Estimated Size

Error on Ap;

|

Beam Polarization magnutude

AAJA = 0.1 — 0.05

Relative Luminosity Measurement AA < 0.001
Polarization and Lummnmw Correlation [ small

Backgounds B i
Polarized B&rhgmundu

Kinematic Resolution i

‘Transverse Compornents of Polarization | small

Spin dependent rate (dead time, pile up, LLL) very small

Detector Stability very small

Detector Asymmetry very small B

| Error on AG

Uncertainty on g; /I

A§/G =0.05-01

Unpolarized quark/gluon PDF

Polarized quark PDF

_Unfm-lding PDFs with z, 2, — By Ty

QCD Higher Order

QCD scale factor

Uncertainty on

Isolation cut and photon fragmentation function

QCD &y smearing
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Estimation

o pr Vs gluon

=(1-2)Q?
z: splitting fraction
of initial radiation

b

in PYTHIA initial SBEE:
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Summary

x-mnmm@mnnﬁﬂ uncertainties

_

__ beampolarization _[absolute 10%->5% |

relative  [Geal:<l% | |

....-11_=E_=¢m.,u. y _____|absolute 0% ->5% ’ l

relative 10**4 ? i

x-dependent uncertainties _

statistics ___|(for prompt photon) 5%-30% |(for sqre(s)=200GeV, ._

e e e el e e Mo e e pT 10 - 30GeV/e, umnﬂmlw_wmr
vnnrch.m nd .m._._[n.m.mn:cn Qou prompt photon) L..mw:@l.mrrmnr@d:na (for E-:uuuucacmmmsﬁ .

| N (* uncertainty of pi0 asym.) |pT 10 - 30GeV/c, 5GeV/c E_.._m

_meﬁE ﬁ_an:cn

N _rmmhan & bremsstrahlung|

?

1...._

<%

| theoretical --L---EEH_EEB process [<20% aﬁrﬂ&:& ]
U i " |(* uncertainty of quark pol)l

- - Emﬁmm “order correction, etc.|? | -~

| | quark polarization 20% - 8% (for x=0.04 - 0.25 in 15 bins)
‘uncertainties in X estimation -

| ' momentum scale Goal: 1%

_r...... .I..r.._. i SRR

. pTwsx _____|>50% * slope of asymmetry

_ 5. 7 |
‘global analysis ? |
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